Submodality-selective hyperalgesia adjacent to partially injured sciatic nerve in the rat is dependent on capsaicin-sensitive afferent fibers and independent of collateral sprouting or a dorsal root reflex.
We studied submodality dependence of sensory changes produced by unilateral ligation of the sciatic or the saphenous nerve in the rat. We focused especially on sensory changes in the skin area adjacent to the innervation area of the injured nerve. Moreover, we examined the roles of capsaicin-sensitive nociceptive fibers, collateral sprouting and a dorsal root reflex in sensory changes observed behaviorally. Assessment of sensory changes was performed by a pattern of behavioral tests: hot-plate test and hindlimb withdrawal responses induced by radiant heat, hot-water bath, innocuous mechanical stimuli, and noxious mechanical stimuli. In one group, the saphenous nerve ipsilateral to the sciatic ligation was topically treated with capsaicin (1%) at the time of the surgery. A proximal stump of a saphenous nerve strand was orthodromically stimulated to induce a dorsal root reflex (an antidromic volley) in nociceptive fibers of the saphenous nerve trunk. For visualization of plasma extravasation induced by a dorsal root reflex, a dye-labeling (Evans blue) technique was used. A collateral sprouting of nociceptive fibers of the uninjured saphenous nerve was evaluated by determining the plasma extravasation response induced by antidromic stimulation of the saphenous nerve. Three and 10 days following the sciatic constriction injury, the hindlimb withdrawal threshold evoked by noxious mechanical stimulation of the medial side of the paw (the innervation are of the intact saphenous nerve) was significantly decreased. There was no corresponding thermal hyperalgesia adjacent to the injured sciatic nerve. Chronic constriction of the saphenous nerve did not produce any significant hyper- or hypoalgesia to mechanical or thermal stimulation of the uninjured sciatic nerve area. Topical treatment of the ipsilateral (intact) saphenous nerve at the time of the sciatic nerve ligation completely prevented the development of mechanical hyperalgesia in the medial side of the paw (the innervation area of the saphenous nerve). No dorsal root reflex in nociceptive fibers mediating the adjacent hyperalgesia could be evoked. No collateral sprouting of the uninjured nociceptive fibers of the saphenous nerve was observed. The results indicate that the constriction injury of the sciatic nerve produced a selective hyperalgesia to mechanical stimulation in the innervation area of the neighboring saphenous nerve. At the peripheral level, the mechanical hyperalgesia adjacent to the innervation area of the injured nerve was mediated by capsaicin-sensitive nociceptive fibers. Collateral sprouting of nociceptive fibers from the uninjured to the injured innervation area did not contribute to the present sensory findings. The sciatic nerve injury did not induce a dorsal root reflex in nociceptive fibers innervating the hyperalgesic saphenous nerve area.